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ANALISIS POTENSI ENDAPAN SKARN BERDASARKAN ZONA DAN 
KARAKTERISTIK BATUAN KALK SILIKAT PADA ENDAPAN PORFIRI  




Indonesia merupakan negara dengan potensi sumber daya mineral ekonomis yang 
sangat melimpah, contohnya adalah Batu Hijau yang dikelola oleh PT Newmont 
Nusa Tenggara (NNT). Produk Cu-Au Batu Hijau terkenal berasal dari endapan 
porfiri, sementara endapan skarn terkenal berasosiasi dengan mayoritas 
batugamping. Fakta lapangan menjelaskan bahwa Batu Hijau memiliki indikasi 
keterdapatan endapan skarn pada sistem endapan porfiri dengan mayoritas litologi 
vulkaniklastik dan minoritas batugamping. Penelitian bertujuan untuk mengetahui 
karakteristik endapan porfiri, batuan kalk silikat, tahap skarnifikasi, korelasi kedua 
sistem endapan dan potensi endapan skarn. 
Metode dalam penelitian antara lain analisis data sekunder fisikokimia, deskripsi 
batuan kalk silikat (pendataan batuan inti, petrografi dan mineragrafi), analisis 
tahapan skarnifikasi korelasi batuan kalk silikat dengan endapan porfiri dan analisis 
jenis endapan skarn serta kadar Cu, Au dan Ag batuan kalk silikat.  
Parameter sistem endapan porfiri area penelitian terdiri dari asosiasi litologi breksi 
andesit vulkanik (Vxa), diorit kuarsa (Qd), tonalit intermediet (It), tonalit muda (Yt) 
dan batuan kalk silikat (KS). Zona alterasi yaitu zona potasik, zona filik, zona skarn, 
zona profilitik dan zona argilik. Mineralisasi area penelitian dicirikan mineral sulfida 
tembaga (bornit, kalkopirit, pirit) dan oksida (magnetit, hematit) dengan pola 
disseminated, vein/veinlet dan stockwork. Batuan kalk silikat area penelitian terdiri 
dari variasi hornfels dan skarn dengan komposisi mineral kalk silikat anhidrat, hidrat, 
mineral sulfida dan mineral oksida. Komposisi oksida utama batuan kalk silikat 
dikontrol oleh proses dan tahapan skarnifikasi. Proses skarnifikasi dibagi menjadi 
tahap progradasi dan retrogradasi dengan spesifikasi 4 subtahap. Pola permodelan 
permukaan batuan kalk silikat berbentuk tapal kuda atau sirkular asimetris dengan 
dominasi arah SW area penelitian. Batuan kalk silikat di bawah permukaan tersebar 
acak dan setempat dikontrol zona lemah dan komposisi breksi andesit vulkanik 
(protolith). Model tentatif fasies kalk silikat skarn terbagi menjadi zona proksimal 
piroksen-garnet, zona distal piroksen-garnet-epidot, zona pengayaan mineral sulfida-
oksida-wollastonit, zona hornfels hingga breksi andesit vulkanik. Secara spasial dan 
genetik, batuan kalk silikat memiliki korelasi kuat dengan endapan porfiri. Batuan 
kalk silikat area penelitian diklasifikasikan sebagai eksoskarn kalsik berjenis endapan 
skarn tembaga (Cu). Potensi ekonomis batuan kalk silikat memiliki potensi tinggi 
berdasarkan persentase kadar berkategori tinggi tetapi berpotensi rendah berdasar 
parameter spasial dan perbandingan dengan endapan skarn yang terbukti ekonomis. 
 
Kata Kunci: Endapan Porfiri Batu Hijau, Batuan Kalk Silikat, Endapan Skarn 





Indonesia is a country with potential for economic mineral resources are very 
abundant, for example is Batu Hijau that managed by PT Newmont Nusa Tenggara 
(NNT). Batu Hijau known as Cu-Au products from the porphyry deposit system while 
skarn deposit famous associated with the majority of limestones. The fact in the field, 
porphyry deposit of Batu Hijau has skarn deposit indication with the majority 
vulcaniclastic and minority limestone. This study aims to investigate the 
characteristics of porphyry deposit, calc silicate rock, skarnification stage, 
correlation of porphry deposit with calc silicate rock and then the potential from 
skarn deposit. 
The methodology used in the research are analysis of secondary physicochemical 
data, description of calc silicate rock (relogging, petrographic and mineragraphy), 
analysis of scarnification stages, analysis of spatial and genetic correlation from 
skarn with porphyry, analysis of skarn deposit type and calc silicate potential. 
Porphyry deposit parameters in study area consists of andesitic volcanic breccia 
(Vxa), quartz diorite (Qd), intermediate tonalite (It), young tonalite (Yt) and calc 
silicate roks (KS). Alteration zone divided into potassic zone, phyllic zone, skarn 
zone, prophylitic zone and argillic zone. Mineralization in the study area 
characterized by copper sulfide minerals (bornite, chalcopyrite, pyrite) with 
disseminated, vein/veinlet and stockwork pattern. Calc silicate rocks of the study area 
consisted of variations hornfels and skarn with anhydrous and hydrous calc silicate 
minerals, sulphide and oxide mineral composition and varios major oxide depend on 
scarnification process. Scarnification stage divided into progradation and 
retrogradation stages with 4 substages. The modeling pattern of calc silicate on the 
surface show a horseshoe shape or asimetric circular with the spread of the majority 
towards the SW research area. Based on the modeling interval below the surface, 
calc silicate rock scattered randomly and local structuraly control with intervals 
carbonate rich andesitic volcanic breccias. Calc silicate facies tentative Model 
divided into proximal pyroxene-garnet zone, distal pyroxene-garnet-epidote zone, 
enrichment of sulphide-oxide-wollastonite zone, hornfels zone up to structural and 
andesitic volcanic breccia zone. Model tentative calc silicate skarn facies are divided 
into zones pyroxene-garnet proximal, distal zone of pyroxene-garnet-epidote, 
sulphide mineral enrichment zone-oxide-wollastonite, hornfels zone until andesite 
volcanic breccia. Spatially and genetically, calc silicate rocks have a strong 
correlation with porphyry deposit. Calc silicate rocks of study area is classified as 
calcic exoskarn and copper (Cu) skarn deposit type. The economic potential of calc 
silicate rocks have a high potential based on the percentage levels of high category 
but potentially low based on spatial parameters and comparison with scarn deposit 
which proved economical. 
 
Keywords: Batu Hijau Porphyry Deposit, Calc Silicate Rocks, Copper Skarn 
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